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What is Micro-
controller ?

• It is a micro computer. As any computer it has internal 
CPU, RAM, IOs interface etc.

• It is use for control purposes, and for data analysis.

• Famous microcontroller manufacturers are MicroChip, 
Atmel, Intel, Analog devices and more.
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What is Arduino?

• Arduino is an open-source electronics platform based on easy-to-use hardware and 
software.

• Arduino boards are able to read inputs - light on a sensor, a finger on a button, or a 
Twitter message - and turn it into an output - activating a motor, turning on an LED, 
publishing something online. 

• To do so we use the Arduino programming language (based on Wiring), and the Arduino 
Software (IDE), based on Processing.
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todbot.com/blog/bionicarduino

What is the 
Arduino



How does 
an 
Arduino 
function??



Why Arduino?

• Thanks to its simple and accessible user experience, Arduino has been used in thousands 
of different projects and applications. The Arduino software is easy-to-use for beginners, 
yet flexible enough for advanced users. It runs on Mac, Windows, and Linux.

• Teachers and students use it to build low cost scientific instruments, to prove chemistry 
and physics principles.
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• To get started with programming and robotics. 

• Designers and architects build interactive prototypes.

• Musicians and artists use it for installations and to experiment with new musical 
instruments. 

• Makers, of course, use it to build many of the projects exhibited at the Maker Faire, for 
example. Arduino is a key tool to learn new things. Anyone - children, hobbyists, artists, 
programmers - can start tinkering just following the step by step instructions of a kit, or 
sharing ideas online with other members of the Arduino community.
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11

S. 
No.

Arduino
Arduino is Microcontroller based board.
It comes with an 8-bit microcontroller.
As it is a Microcontroller, there is no need for an operating system.
Arduino has no operating system. It can only run programs that were compiled 
for the Arduino platform, which mostly means programs written in C++.
The Microcontroller on the Arduino Board (like ATmega328P) contains the 
Processor, RAM, ROM. The board contains supporting hardware (for power and 
data) and GPIO Pins.
As Arduino is a Microcontroller board, you can plug and unplug the power as 
you want.
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Arduino 

Arduino, you need additional module or shields to connect to internet.

There is no wireless connectivity in case of Arduino (at least on board).

Arduino has 2 Kilobytes of RAM.

In terms of I/O, Arduino has an USB-B port that can be used by a computer to transfer 
new programs to run, a power input and a set of I/O pins.
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Which one 
should we 
use?
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Classification of Arduino Board
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Arduino Uno
16Mhz 
ATmega328

2KB SRAM, 
32KB flash

14
6 input, 0 
output

Arduino Due
84MHz 
AT91SAM3X8E

96KB SRAM, 
512KB flash

54
12 input, 2 
output

Arduino Mega
16MHz 
ATmega2560

8KB SRAM, 
256KB flash

54
16 input, 0 
output

Arduino Uno
16Mhz 
ATmega328

2KB SRAM, 
32KB flash

14
6 input, 0 
output

Arduino 
Leonardo

16MHz 
ATmega32u4

2.5KB SRAM, 
32KB flash

20
12 input, 0 
output



Other Different Types of Arduino Boards
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Arduino Uno 
(R3)

Arduino Nano Arduino Micro Arduino Due

LilyPad 
Arduino Board

Arduino 
Bluetooth

Arduino 
Diecimila

RedBoard 
Arduino Board

Arduino Mega 
(R3) Board
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Arduino 
Leonardo 

Board
Arduino Robot

Arduino 
Esplora

Arduino Pro 
Mic

Arduino 
Ethernet

Arduino Zero
Fastest 

Arduino Board
Etc.



• Arduino Mega

• Lily pad Arduino

• Arduino Nano

• Arduino Micro
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Arduino 
Shields

• Additionally, Arduino shields are pre-
built circuit boards used to connect 
to a number of Arduino boards. 
These shields fit on the top of the 
Arduino compatible boards to 
provide additional capabilities like 
connecting to the internet, motor 
controlling, providing wireless 
communication, LCD screen 
controlling, etc. 
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The different types of Arduino shields are

• Wireless Shields

• The GSM Shield

• The Ethernet Shield

• The Proto Shields
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Digital or Analog?

• All physical quantities are analog. 

• Analog means that the quantity can take any value between its minimum value and 
maximum value. 

• Digital means that the quantity can take specific levels of values with specific offset 
between each other. 

• Ex: 1- Digital: English alpha consists of 26 letter, there is no letter between A and B. -
Square waves are Digital. 

• Ex.: 2- Analog: Temperature, can take any value[-1,12.8,25.002,… etc.]. - Sine waves are 
analog.
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Pin 
Configuration 
& 
Architecture
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Arduino UNO:
Digital output
0,1: Serial port. In circuit Serial 

programming

Atmel 
MicroController

Analog input.
Power Supply

USB port

Power input
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• ICSP pin - The In-Circuit Serial Programming pin allows the user to program using the firmware of the 
Arduino board.

• Digital I/O pins- The digital pins D0 - D13 have the value HIGH or LOW. It is used to connect output 
components like LED, LCD, Relay etc.

• Analog Pins- The pins A0 to A5 are analog pins. It is used to connect Input devices like sensors.

• AREF- The Analog Reference (AREF) pin is used to feed a reference voltage to the Arduino UNO board 
from the external power supply.

• Crystal Oscillator- The Crystal oscillator has a frequency of 16MHz, which makes the Arduino UNO a 
powerful board.
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Voltage Regulator- The voltage regulator converts the input
voltage to 5V.

3.3/5V, GND, Vin pins:- used to give power supply for Input and
output components.

Power jack- used to give power to Arduino board with help of
Battery(9V).

USB Port- Used to upload Program.

Reset button- to Restart the Program.

PWM pin- used to convert digital signal into Analog signal.

They are 3,5,6,9,10,11.
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Arduino Terminology

• sketch” - a program you write to run on an Arduino board

• “pin” - an input or output connected to something. e.g. output to an LED, input from a 
knob. “digital” - value is either HIGH or LOW. (aka on/off, one/zero) 

• e.g. switch state “analog” - value ranges, usually from e.g. LED brightness, motor speed, 
etc.
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Arduino 
Editor



Arduino Power Supply

• The Arduino Uno needs a power source in order for it to operate and can be powered in 
a variety of ways. 

• You can do what most people do and connect the board directly to your computer via a 
USB cable. 

• If you want your project to be mobile, consider using a 9V battery pack to give it juice. 

• The last method would be to use a 9V AC power supply.
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Advantages of Aurduno

• Open source

• Simplified and user-friendly programming language 

• No additional programmer/burner hardware required for programming board 

• Portable 

• Low power consumption
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API

• API is the acronym for Application Programming Interface, which is a software 
intermediary that allows two applications to talk to each other. 

• Each time you use an app like Facebook, send an instant message, or check the weather 
on your phone, you’re using an API.
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What Is an Example of an API?

• When you use an application on your mobile phone, the application connects to the 
Internet and sends data to a server. 

• The server then retrieves that data, interprets it, performs the necessary actions and 
sends it back to your phone. 

• The application then interprets that data and presents you with the information you 
wanted in a readable way. This is what an API is - all of this happens via API.
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To explain this better, let us take a familiar 
example.

• Imagine you’re sitting at a table in a restaurant with a menu of choices to order from. 

• The kitchen is the part of the “system” that will prepare your order. What is missing is 
the critical link to communicate your order to the kitchen and deliver your food back to 
your table. 

• That’s where the waiter or API comes in. The waiter is the messenger – or API – that 
takes your request or order and tells the kitchen – the system – what to do. 

• Then the waiter delivers the response back to you; in this case, it is the food.
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Here is a real-life API example. 

• You may be familiar with the process of searching flights online. Just like the restaurant, 
you have a variety of options to choose from, including different cities, departure and 
return dates, and more. 

• Let us imagine that you’re booking you are flight on an airline website. You choose a 
departure city and date, a return city and date, cabin class, as well as other variables. 

• In order to book your flight, you interact with the airline’s website to access their 
database and see if any seats are available on those dates and what the costs might be.
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The Modern API

• Over the years, what an “API” is has often described any sort of generic connectivity interface to 
an application. More recently, however, the modern API has taken on some characteristics that 
make them extraordinarily valuable and useful:

• Modern APIs adhere to standards (typically HTTP and REST), that are developer-friendly, easily 
accessible and understood broadly

• They are treated more like products than code. They are designed for consumption for specific 
audiences (e.g., mobile developers), they are documented, and they are versioned in a way that 
users can have certain expectations of its maintenance and lifecycle.

• Because they are much more standardized, they have a much stronger discipline for security and 
governance, as well as monitored and managed for performance and scale

• As any other piece of productized software, the modern API has its own software development 
lifecycle (SDLC) of designing, testing, building, managing, and versioning. Also, modern APIs are 
well documented for consumption and versioning.
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